To quantify the level of medications adherence among hypertensive patients and to identify factors of poor adherence. Materials and Methods: A cross sectional study was conducted during October 2013 to March 2014 in King Khalid University Hospital, Riyadh, KSA. Self-administrative questionnaires were used among 310 randomly selected hypertensive patients. Morisky adherence questionnaire was used to quantify adherence level of medications. Adherence scores were categorized as poor and high adherence. Bi-variate and multivariate analysis were used to identity factors associated with poor adherence. Results: Out of 282 patients who had responded, 124(44%) were of less than 50 years of age. Prevalence of poor adherence to medications was 55%. Age, educational status, monthly income, time of diagnosis, self-perception of health status, regular checkup at clinics, & regular blood pressure checkup were significantly associated with 'level of adherence (poor and high) to medications. The independent associated factors of poor adherence were: age (<50 years): 2.30 (95% confidence interval(CI): 1.29,4.10), monthly income (<5000 Saudi Riyals): 6.58(1.67,25.97), self-perception of health status (uncontrolled): 2.66 (1.20,5.90), and regular checkup at clinics (No): 5.57(2.83,10.97). Conclusion: Level of adherence was low among hypertensive patients. Associated factors of poor adherence could be used to identity patients for counselling in improving level of adherence to medications.
INTRODUCTION
Hypertension (HTN) is defined as having persistent, elevated blood pressure of 140 mmHg or above and/or diastolic blood pressure of 90 mmHg above. In spite of improved treatment strategies for hypertension, many studies reported that HTN contribute significantly to mortality and morbidity in adults as it is poorly controlled. 1 It is a worldwide public health burden because of its chronicity and financial costs. HTN prevalence is increasing rapidly in the Kingdom of Saudi Arabia (KSA) as one fourth of Saudis have HTN. 2 Another study has found that the central region of the country have the highest prevalence of HTN compared to other regions. 3 Different guidelines exist for the management of HTN and JNC 7 is one of them. Following JNC 7, current control rates are (SBP <140 mmHg and DBP <90 mmHg) or (<130/80 mmHg for patients with diabetes or chronic kidney disease). 4 However, a study in Saudi retrieved that as much as 24.90% of the surveyed population aged between Medications adherence level and its associated factors among hypertensive patients at a major referral hospital, in Riyadh, KSA 25-64 years had a systolic blood pressure ≥140 mm of Hg (Uncontrolled) including people taking medical treatment for raised blood pressure. 5 Managing HTN can be through lifestyle modification or pharmacological agents such as diuretics, angiotensin converting enzyme (ACE) inhibitors, calcium channel blockers (CCBs), angiotensin receptor blockers (ARBs) and beta-blockers.
The world health organization defined medication adherence as "the extent to which a person's behavior corresponds with agreed recommendations from a healthcare provider". 6 This definition is clearly explained and simply means that the patients follow what the physician/doctor has suggested. Prescribing medications, in the healthcare sector, is the main part of treatment as they improve the disease outcome and decrease the complications. 7 According to a study done in the United States, in order for a medication to be effective, patients has to adhere to their prescribed medications. However, in chronic illnesses, patients have difficulty adhering to their medications; this explains why not all patients are adhered to their medications. Nearly 50% of them discontinued taking their medications after one year. Not adhering to medications is considered a public health issue, because it easily can lead to a poor quality of life, further complications, worsening of the condition and hospitalization which all eventually will increase the risk of death. 8 In additions to the health related problems resulting from non-adherence to medications, a financial burden is also considered a major issue. Uncontrolled hypertension may lead to many serious complications such as atherosclerosis, heart attacks, strokes, aneurysms, vascular dementia, kidney disease and eye disease. 9 The prevalence of stroke, myocardial infarction and heart failure can be reduced by 35-40%, 20-25% and >50% respectively when using antihypertensive treatments. 4 These figures are promising, but unfortunately in Saudi; a past study found only 37.0% of patients receiving pharmacological therapies were controlled for hypertension. 10 Medication adherence usually refers to whether patients take their medications as prescribed as well as whether they continue to take a prescribed medication. Patients were considered to be adherent if they reported taking ≥80% of their doses as prescribed by their physicians.
11 Non adherence to medications is a big concern to clinicians and healthcare systems. The factors contributing to poor medication adherence are countless which are related to patients, treating physicians and to health care providing facilities. 12 On the other hand the healthcare practitioners cannot supervise or keep eye on patients of each day of the medication compliance process; they just can play a unique and important role on giving patients necessary knowledge towards adherence of medication through regular interactions. 13 The objectives of this study are to quantify the level of medication adherence among the hypertensive patients in a major referral hospital. And also to identify the factors associated with poor adherence.
MATERIALS AND METHODS
An Observational quantitative cross sectional study was conducted between October, 2013 and March, 2014, at hypertension clinics and outpatient department in King Khalid University Hospital, Riyadh, KSA. The study subjects were the patients' diagnosed with hypertension. By considering a prevalence of adherence of 72% 13 among these patients, with a precision of 5% at 0.05 level of significance, a sample of 310 patients were the study subjects. Patients were selected using random time intervals on each day of study period. A pre-tested structured self-administrative questionnaire was used. The study variables were: age, gender, marital status, residency, level of education, number of people in the house, working status and income, time of diagnosis, what would you say about your condition, regular clinic check, regular home check and number of medication, taking medication factor, psychological factor, financial factor and Healthcare providers and medical system factors and the health problems. While the outcome variable is: prevalence of adherence to drugs among patients with hypertension. Patient's adherence to medications was measured using the 8-item Morisky medication adherence scale (MMAS), which is a self-report measure of medication taking behavior. This was well-validated instrument developed by Morisky etal.
14 MMAS has good validity and reliability, has used to assess adherence of patients suffering from chronic diseases. MMAS consists of eight items that address specific medication-taking behavior and adherence. The first 7 items have dichotomous responses (Yes/No) and last question is answered on a 5-point Likert scale. One point is given for each sentence based on the answer. In the first 7 questions, one point is given for each "NO" answer except for question number 5 where on point is given for the "YES" answer. For question number 8, one point is given for "never/rarely" item and zero is given for "all the time" item. The total score ranges from 0 to 8, with better scores representing better adherence. Study subjects who score of less than 6 are considered to have poor adherence and those who score 6 or more are considered to high adheres.
Data Analysis
Data was analyzed using Statistical Package for the Social Sciences (SPSS) version 21.0. Descriptive statistics (mean, standard deviation, frequencies and percentages) were used to describe the quantitative and categorical variables. Bi-variate and multivariate (binary logistic regression) were used to obtain Unadjusted and adjusted odds ratios so as to measure the association between the categorical study variables and binary outcome variable. A p-value of <0.05 and 95% confidence intervals were used to report the statistical significance and precision of results.
Ethical consent
The consent was obtained from the study subjects before administering the questionnaire. IRB approval was obtained to carry on with the study.
RESULTS
Out of 310 study subjects, 282(90.9%) had responded to the study. Mean (standard deviation) age was 52(12.05) years. Female patients were 60.6% and 219(77.6%) patients were married. The distribution of educational status was illiterates (15.6%), college graduates (29.8%), and post graduates (7.1%). Monthly income of these patients was less than 5000 Saudi Riyal (SR) in 22%, 5001-10000 in 30.5% and greater than 30,000 SR was in 5.7% of patients. Out of 282 patients, 155 (55%, 95% condifience interval: 49% to 61%.) were having poor adherence to medications.
Associated factors of poor adherence (by bivariate multivariat analysis)
Patient's age, educational status and their monthly income were statistically significantly associated with poor adherence. That is the odds of poor adherence to medications was 2.42 times higher in patients whose age less is than 50 years when compared with patients whose age is more than 50 years.And among the five levels of educational status, the odds of poor adherence was 2.82 times higher in patients with diploma degree when compared with patients having post graduate educational status. Also the odds of poor adherence to medications is 5.82 times more in patients with monthly income of < 5000 Saudi Riyals when compared with patients having more than 30000SR as their monthly income ( Table 1) .
Characteristics of treatment care of our study subjects (time of diagnosis, self-perception about their health condition, regular health checkups at clinics, regular blood pressure checkup, and number of medications to take in a day) were highly statistically significantly associated with poor adherence to medications. The odds of poor adherence are significantly higher in patients who had been diagnosed with hypertension for < 1 year (Odds Ratio: 2.06) and 2 to 5 years (1.98) when compared with patients who had been diagnosed with hypertension for more than 5 years. The odds are also higher (4.48) in patients who had expressed as "uncontrolled" about their health condition, patients who did not had regular checkup at clinics (7.30), patients who did not do regular blood pressure checkup at home (2.57) & those who did not had device to check blood pressure at home (2.85), and in patients who were taking two and more than two medications (1.62; 2.08) ( Table 2 ).
The data does not provide the evidence of statistically significant association between the responses of patients towards the obstacles in taking medications and poor adherence to medications (Table 3) .
In multivariable analysis, binary logistic regression by forward Wald method was used to predict poor adherence among hypertensive patients using the significant variables found in bivariate analysis. A model with the variables: age group (< 50 years), monthly income (<=5000 SR), self-perception about their health (uncontrolled) and regular checkup at clinics (No) against a model with only constant was statistically significant indicating that the above variables as a set distinguishing between the patients with poor adherence and high adherence to medications (Χ 2 =75.82; p < 0.001; DF=7). Hosmer and Lemeshow test which tests for the goodness of fit for logistic regression models (an alternative to model chi-square test) had a value of 8.004 (p=0.433; df=8). As the p-value is greater than 0.05, it can be inferred that the model's estimates fit the data at an acceptable level. This non-significance indicates that the model prediction does not significantly differ from the observed. Nagelkerke's R 2 of 0.33 indicates a moderate relationship between prediction and grouping. The Wald criterion demonstrated that the variables in the model at the step4 (as given in the Table 4 ) made a significant contribution to the prediction of poor adherence to medications. The final model validation was carried out using classification table which summarizes the observed group and predicted group classification. The overall prediction success was 73.9% (71.5% for poor adherence and 76.6% for high adherence. The receiver operating characteristic (ROC) curve analysis for assessing predictive probabilities gave an area under the ROC curve value of 0.83 (95% confidence interval: 0.75 to 0.87), indicating that the final model classifies the poor adherence group significantly better than by chance ( Table 4) .
DISCUSSION
The prevalence of poor medication adherence among Hypertension patients in this study was 55%. It was also found that there is highly statistically significant independent association between the variables; age, monthly income, self-perception about patient's health condition, and regular clinical checkup with poor adherence to medications.
In the literature, it was found that during the first year of drug therapy, 77% of individuals with hypertension achieved adherence rates of 80% or better. 11 Good adherence was found in 53.4% of 653 hypertensive patients in Malaysia. 13 Another study in Tabuk city, Saudi Arabia, found the adherence levels among hypertension patients to be 53.0%. 15 Some studies have reported non adherence of medications in these patients between 23% and 49.5%. 12 This variation could be due either over or under estimation by patients and physicians while quantifying the adherence rates.
The socio-demographic characteristics of hypertensive patients in relation to their level of adherence to medications were not statistically significant except for age, and monthly income. Our results indicates that, younger age (<50 years), and with low monthly income were more likely to have poor adherence to their medications. Other studies also shown that, non-adherence was higher in patients of younger age group suffering with hypertension and psychiatric disorders. 16, 17 The effect of income on poor adherence also observed in a study conducted in Sudan. 18 Also, people in Saudi Arabia are not well aware about the importance of adherence to their medications and the possible complications for not adhering due their lack of knowledge. Lack of health education, and unawareness of the complications due chronic illness have been observed in study from Tabuk. 15 In addition, patients who do not have regular clinical checkups, who do not perform regular home checkups and those who had expressed as uncontrolled towards their health condition, were having poor adherence to their medications. These findings goes in line with other studies findings, 'irregularity of follow-up' and 'inability to see their family physicians' as some of the reasons for poor adherence. 16, 19 Lack of family support such as, 'not having Variables included in the model: Educational status, No. of years diagnosed with hypertension, No. of medications in a day, Regular check of blood pressure at home been told to continue treatment' and 'patient's disbelief about the value and need for adherence' were the reasons for poor adherence among patients suffering with other chronic diseases. 20 Our study found that the number of medications do not affect the compliance of patients to their medications while another study shows that fixed dose medication have higher levels of patients adherence to medication. The reason behind this might be the large sample size of the trial (n=32331) 21 in contrast, another study report that complexity of the treatment regimen was one of the reason for poor adherence to medications.
17 Also, our study found that patients who have higher adherence to their medication had controlled blood pressure, which is consistent with another study that shows high-adherence patients were more likely to achieve blood pressure control.
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CONCLUSION
This study has brought out some of the associated factors of poor adherence to medications, among the complex web of factors prevalent in patients suffering with chronic diseases. It is not solely the patient problem but is impacted by both care providers and the healthcare system. To improve adherence, patient's personal issues must be fully understood at a family level and treatment care issues at healthcare facilities. During periodical checkup, the clinicians should effectively communicate the importance of following treatment plans and to offer medication support services to patients and their caregivers. Specific strategies may include supporting public education campaigns regarding compliance with chronic disease management, in particular hypertension. Also, the use of electronic and telephonic reminders, packaging features (e.g. dose tracking), and other tools may help patients to improve adherence.
Limitations
This study, cannot determine causation, as it is a crosssectional study and patients responses were subjective. Also, the influence of the researchers during the data collection from patients can lead to bias, but could not have much effect on the study outcome.
